###### Significance of this study

What is already known on this subject?
======================================

-   People with a higher intake of dietary fibre appear to have a lower risk of diverticular disease; one study reported variation in the risk of diverticular disease by the source of dietary fibre.

What are the new findings?
==========================

-   We found a significantly reduced risk of diverticular disease with increasing intake of dietary fibre.

-   The association with diverticular disease risk varied by the source of fibre, the reduced risk being strongest for cereal and fruit fibre.

How might it impact on clinical practice in the foreseeable future?
===================================================================

-   A diet high in fibre reduces the risk of diverticular disease.

Introduction {#s1}
============

Forty years ago, Burkitt and his colleagues suggested that diets high in fibre might protect against diverticular disease.[@R1] This hypothesis has been supported by results from two prospective studies[@R2] [@R3] and findings from one of these suggested that different sources of dietary fibre might have different effects on disease risk.[@R2] [@R4] Results from a cross-sectional study[@R5] and case-control studies[@R6] [@R7] have been inconsistent, but findings from such studies are difficult to interpret since dietary information was recorded at around the time of disease diagnosis, and patients may have changed their diet because of early symptoms, before the formal diagnosis of diverticular disease*.*[@R8] Given that a randomised controlled trial examining the long term effect of dietary fibre intake on the incidence of diverticular disease would take many years and might not be feasible, the most practical way to gain better understanding of the association between intakes of dietary fibre and disease risk is in a large prospective study, taking care to allow for possible confounding and reverse causation.

The objective of this study was to assess the association between prospectively-collected information on dietary fibre intake, overall and by the main sources of dietary fibre, in a large cohort of middle-aged UK women.

Methods {#s2}
=======

Participants {#s2a}
------------

The Million Women Study is a population-based prospective study. Between 1996 and 2001, 1.3 million women aged 50--65 years who were invited to attend the National Health Service (NHS) Breast Screening Programme completed a study recruitment questionnaire, which asked about social, demographic and lifestyle factors. Full details of the study protocol and questionnaires are described on the Million Women Study website (<http://www.millionwomenstudy.org>).[@R9] The study was approved by the Oxford and Anglia Multi-Centre Research Ethics Committee and all women gave written consent to be included in the study.

Assessment of diet {#s2b}
------------------

Approximately 3 years after recruitment into the study, women who were still alive were sent a resurvey questionnaire to update information collected at recruitment as well as to ask new questions including those on diet. Participants were asked to report how many times on an average week they consumed a list of approximately 40 common food and beverage items. The mean daily intake of nutrients was calculated by multiplying the frequency of consumption of each food or beverage item by a standard portion size and the nutrient composition of that particular item. The short and long term repeatability of these diet questions and the relative validity of the dietary intake of selected nutrients in comparison with 7-day diet diaries have been reported elsewhere.[@R10] The correlation coefficient was 0.62 (r^2^=0.38) for energy-adjusted Englyst dietary fibre (defined as non-starch polysaccharides) intake from the food questionnaire with that from a 7-day diet diary in a randomly-selected sample of 202 women.[@R10] Fibre from cereals was estimated from reported consumption of bread, rice, pasta, breakfast cereals, flour, rolled oats, pastry, crackers and biscuits; fibre from fruit from intakes of fresh, and dried and canned fruit. Fibre from vegetables (other than potato) was estimated from intakes of fresh and cooked non-potato vegetables; fibre from potato was estimated from intakes of potatoes, chips and crisps. Participants were also asked whether they consumed a list of white, red or processed meats at least once a week.

Diverticular disease ascertainment {#s2c}
----------------------------------

Each woman\'s NHS number---a unique personal identifier of NHS records---and date of birth were used to link women to NHS hospital admission data by the Information Services Division of Scottish Morbidity Records (SMR)[@R11] and Hospital Episode Statistics (HES) in England.[@R12] The dates of hospital admission or of death and associated diagnoses were coded using the WHO Classification of Diseases and Related Health Problems 10th Revision (ICD-10). The main outcome for these analyses was the first hospital admission or cause of death with a mention of diverticular disease (ICD-10 K57, which includes diverticulitis, diverticulosis and diverticulum of the large or small intestine). We have also linked the cohort to data from the NHS Bowel Screening Programme.[@R13]

Statistical analysis {#s2d}
--------------------

Women-years were calculated from the date when diet was reported up to whichever came first: hospital admission with diverticular disease, death, emigration or the last date when hospital records were complete (31 December 2008 for SMR and 31 March 2008 for HES). Cox regression models with attained age as the underlying time variable were used to estimate relative risks (RRs) and 95% CIs of diverticular disease by fifths of total dietary fibre intake, and by fifths of the main dietary sources of fibre (cereals, fruit, vegetables, potatoes). All analyses were stratified by region of residence (10 geographical UK regions) and adjusted for fifths of socioeconomic group (based on Townsend deprivation score),[@R14] body mass index (\<25, 25--29.9, ≥30 kg/m^2^), height (\<160, 160--164.9, ≥165 cm), alcohol consumption (none, \<5, 5--10, ≥11 units per week), smoking (never, past, current \<10, current 10--14, current 15--19, current ≥20 cigarettes per day), current use of hormone therapy for menopause (yes, no), fifths of total energy intake (kJ) and consumption of meat (no meat, white meat (poultry) only, red (including processed) meat). Data were missing for less than 2% of each of the adjustment variables, and to ensure that the same women were being compared in all analyses the small number with a missing value for each particular variable were assigned to a separate category for that variable and included in the regression analysis.

It is possible that symptomatic diverticular disease may cause abdominal pain, which can result in some people changing their diet, and may lead to 'reverse causation bias' whereby the reported diet is a consequence, rather than a cause, of the disease. To minimise this type of bias we excluded 135 172 women (16% of the 866 523 who reported their diet) from these analyses who reported that they had changed their diet over the last 5 years because of their health. Another 6258 women who had a hospital admission with diverticular disease before reporting their diet were excluded, as were a further 35 018 who had a prior cancer registration (except non-melanoma skin cancer), since these conditions may have affected diet.

Reporting of diet on a single occasion is known to be associated with some error. In a prospective study, random misclassification of intakes at baseline or changes in diet during follow-up can result in 'regression-dilution bias' whereby the strength of disease risk associated with dietary intakes at baseline would be underestimated.[@R15] To allow for such error, we remeasured dietary fibre intake 21 (SD 14) months after baseline in 5059 randomly-selected women (4265 of these women were included in this analysis).[@R10] Women were divided into fifths according to their baseline intake of dietary fibre and the mean dietary fibre intake assigned to each fifth was taken using the remeasured values. We calculated the RR per 5 g/day increase in dietary fibre as a trend across the fifths using the remeasured mean dietary fibre intake in each category of dietary fibre at baseline.[@R15]

For analyses where more than two categories are compared, group-specific variances of log risk were used to calculate the 95% CIs.[@R16] Use of this method allows for any two exposure groups to be compared, even if neither group is the reference. For analyses of disease risk per 5 g/day or 1 g/day increment in dietary fibre intake, conventional 95% CIs are used. Heterogeneity in the associations across sources of fibre and subgroups of women was assessed using a standard χ^2^ test.

Various sensitivity analyses were done. To examine the possibility that there was residual reverse causation, we repeated the analyses excluding the first 3 years of follow-up. Analyses were also repeated limiting analyses to diverticular disease separately for 'complicated' (ie, diverticula with abscess, bleeding or perforation, ICD-10 code: K570, K572 or K578) or 'uncomplicated' disease (ICD-10 code: K571, K573, K575 or K579). Other sensitivity analyses were done to examine the association between dietary fibre intake and diverticular disease in women who were day cases (ie, without an overnight hospital stay) versus women who had required an overnight stay; in women with a current comorbidity using the Charlson index[@R17] versus those women without a comorbidity; and in women with a concurrent diagnosis of constipation (ICD-10 code: K590) while in hospital versus those women without a diagnosis of constipation. Diverticular disease is commonly found at colonoscopy in the general population. To assess the robustness of the associations seen here for dietary fibre intake based on hospital admissions for diverticular disease, we examined the association restricting the analysis to women who had a colonoscopy following a positive faecal occult blood test in the NHS Bowel Cancer Screening Programme.

All statistical analyses were performed using Stata statistical software, V.12 (StataCorp, College Station, Texas, USA). Two-sided p values \<0.05 were considered statistically significant.

Results {#s3}
=======

After excluding women who had changed their diet or had previous diverticular disease or cancer, 690 075 women were eligible for these analyses. At baseline, their mean age was 60 (SD 5) years, and their mean total intake of dietary fibre was 13.8 (SD 5.0) g/day. [Table 1](#GUTJNL2013304644TB1){ref-type="table"} shows the contribution from the main sources of fibre, overall and by fifths of the total fibre intake. Just over two-fifths of the dietary fibre intake was from cereal, and one fifth each from fruit and vegetables other than potato. Correlation coefficients between the various sources of dietary fibre were +0.24 (cereal vs fruit fibre), +0.16 (cereal vs vegetable fibre), +0.01 (cereal vs potato fibre), +0.34 (fruit vs vegetable fibre), −0.12 (fruit vs potato fibre) and +0.06 (vegetable vs potato fibre) (all p\<0.001). The correlations between the baseline and remeasured values (n=4265) of dietary fibre were +0.67 for total, +0.67 for cereal, +0.65 for fruit, +0.53 for vegetable and +0.66 for potato fibre (all p\<0.001). In the lowest fifth of total fibre intake, the contributions from the various sources of fibre were, respectively, 37%, 16%, 22%, 23% and 2% for cereal, fruit, vegetables, potatoes and other, and in the highest fifth of total intake, these values were, respectively, 42%, 25%, 19%, 11% and 2%.

###### 

Fibre intake (g/day) in the Million Women Study cohort, by fifths of total fibre intake and by the contribution from the main dietary sources to the total

                                       Fifths of total dietary fibre intake (g/day)                                                       
  ------------------------------------ ---------------------------------------------- ------------ ------------ ------------ ------------ --------------------------
  Number of women                      137 951                                        137 874      138 049      138 078      138 123      690 075
  Mean (SD) intake, g/day              7.5 (1.8)                                      11.0 (0.7)   13.4 (0.7)   16.0 (0.8)   21.0 (3.5)   13.8 (4.9)
  Intake from various sources, g/day                                                                                                      \% contribution to total
   Cereal                              2.7                                            4.5          5.7          7.1          8.9          42%
   Fruit                               1.2                                            2.1          2.8          3.5          5.3          22%
   Vegetables (not potatoes)           1.7                                            2.1          2.5          2.9          4.0          19%
   Potatoes                            1.7                                            2.1          2.1          2.2          2.4          15%
   Other                               0.2                                            0.2          0.3          0.3          0.4          2%

[Table 2](#GUTJNL2013304644TB2){ref-type="table"} shows the characteristics of the women included in the analysis and details of their follow-up, by fifths of total dietary fibre intake. Compared with women in the lowest fifth of total dietary fibre intake (mean remeasured intake=9.5 g/day), those in the highest fifth of intake (mean remeasured intake=18.8 g/day) were from higher socioeconomic groups, slightly taller and leaner, much less likely to smoke, less likely to consume red or processed meat, and had a higher intake of total energy. There were 48 cases of diverticular disease per 10 000 women-years in the lowest fifth of dietary fibre intake compared with 35 cases per 10 000 women-years in the highest fifth. There were similar differences by fifths of cereal, fruit and vegetable fibre intake (see online supplementary eTables 1--3), but there was less variation in these variables across the fifths of potato fibre intake (see online supplementary eTable 4).

###### 

Characteristics of Million Women Study participants according to fifths of total dietary fibre intake

                                                         Fifths of total dietary fibre intake (g/day)                                                           
  ------------------------------------------------------ ---------------------------------------------- ------------- ------------- ------------- ------------- -------------
  Remeasured dietary fibre intake (g/day), mean (SD)\*   9.5 (3.8)                                      11.9 (3.4)    13.7 (3.3)    15.6 (3.7)    18.8 (4.8)    14.2 (5.0)
  Characteristics                                                                                                                                               
   Number of women                                       137 951                                        137 874       138 049       138 078       138 123       690 075
   Mean (SD) age, years                                  59.7 (4.9)                                     59.8 (4.9)    59.9 (4.9)    59.9 (4.9)    60.0 (4.9)    59.8 (4.9)
   Mean (SD) alcohol intake, units/week†                 4.7 (6.3)                                      4.8 (6.0)     4.7 (5.7)     4.6 (5.6)     4.4 (5.4)     4.6 (5.8)
   Mean (SD) height, cm†                                 161.3 (6.7)                                    162.0 (6.6)   162.4 (6.6)   162.7 (6.6)   163.2 (6.6)   162.3 (6.7)
   Mean (SD) body mass index, kg/m^2^†                   26.3 (4.7)                                     26.2 (4.5)    26.1 (4.4)    25.9 (4.4)    25.6 (4.4)    26.0 (4.5)
   Mean (SD) total energy intake (kJ)                    6213 (1887)                                    7435 (1833)   7951 (1893)   8389 (1931)   9228 (2199)   7844 (2197)
   Socioeconomic status, lowest third†                   44%                                            35%           31%           29%           28%           33%
   Current smokers†                                      26%                                            15%           11%           8%            6%            13%
   Current users of hormone therapy for menopause†       29%                                            28%           28%           28%           27%           28%
   Consume red or processed meat                         87%                                            88%           88%           87%           84%           87%
  Follow-up                                                                                                                                                     
   Women-years of follow-up (thousands)                  817.1                                          830.6         837.8         842.3         847.2         4175
   New cases of diverticular disease                     3943                                           3629          3452          3300          3001          17 325

\*Based on dietary intake in a random sample of 4265 women reported 21 (SD 14) months after baseline.

†Unknown for some women: 1032 for alcohol intake, 8597 for height, 13 632 for body mass index, 5059 for socioeconomic status, 1617 for smoking, 13 676 for hormone therapy use and 5458 for red meat consumption.

After a mean follow-up of 6.0 (SD 2) years, 17 325 study participants were first admitted to hospital or died from diverticular disease (only 21 died from the disease). [Table 3](#GUTJNL2013304644TB3){ref-type="table"} shows the RR of diverticular disease by fifths of dietary fibre intake, overall and by the main sources of fibre intake. There was a strong and highly significant inverse association between total fibre intake and diverticular disease incidence ([figure 1](#GUTJNL2013304644F1){ref-type="fig"}). The RR of diverticular disease per 5 g/day intake of total dietary fibre was 0.86 (95% CI 0.84 to 0.88, p\<0.0001). The RR for diverticular disease was significantly reduced with increasing intakes of fibre from cereals and fruit, but not for fibre from vegetables or potatoes. The variation between fibre sources was highly significant (=84.12, p\<0.0001; [table 4](#GUTJNL2013304644TB4){ref-type="table"}). Mutually adjusting the different sources of dietary fibre for one another attenuated these associations ([table 4](#GUTJNL2013304644TB4){ref-type="table"} and online supplementary table 5).

###### 

Relative risk of hospital admission or death from diverticular disease in the Million Women Study by fifths of dietary fibre intake

                                Relative risks and 95% group-specific CIs\* by fifths of dietary fibre intake                                                                     
  ----------------------------- ------------------------------------------------------------------------------- --------------------- --------------------- --------------------- ---------------------
  Total dietary fibre           1.00 (0.96 to 1.04)                                                             0.92 (0.89 to 0.95)   0.88 (0.85 to 0.91)   0.84 (0.81 to 0.87)   0.75 (0.72 to 0.78)
  By source of dietary fibre†                                                                                                                                                     
   Cereal                       1.00 (0.97 to 1.04)                                                             0.96 (0.93 to 0.99)   0.91 (0.88 to 0.94)   0.86 (0.83 to 0.89)   0.80 (0.77 to 0.83)
   Fruit                        1.00 (0.97 to 1.03)                                                             0.89 (0.87 to 0.92)   0.88 (0.85 to 0.91)   0.85 (0.82 to 0.88)   0.79 (0.76 to 0.82)
   Vegetable (not potato)       1.00 (0.97 to 1.03)                                                             0.94 (0.91 to 0.97)   0.97 (0.93 to 1.00)   0.95 (0.92 to 0.98)   0.94 (0.91 to 0.97)
   Potato                       1.00 (0.97 to 1.03)                                                             1.02 (0.99 to 1.06)   1.06 (1.03 to 1.10)   1.09 (1.05 to 1.13)   1.14 (1.10 to 1.18)

\*Stratified by region and adjusted for age, socioeconomic status, smoking, alcohol, body mass index, height, current use of hormone therapy for menopause, total energy intake and type of meat consumed.

†See online supplementary eTables 1--4 for cut-off values, mean remeasured values and numbers of cases for each category for specific sources of dietary fibre intake.

###### 

Relative risk (RR) of hospital admission or death from diverticular disease in the Million Women Study for total and the various types of fibre, unadjusted and adjusted for intakes of other sources of fibre

                                               Unadjusted for other sources of fibre   Adjusted for other sources of fibre                         
  -------------------------------------------- --------------------------------------- ------------------------------------- --------------------- ----------
  Total per 5 g/day                            0.86 (0.84 to 0.88)                     \<0.0001                                                    
  By source of dietary fibre                                                                                                                       
   Cereal per 5 g/day                          0.81 (0.78 to 0.85)                     \<0.0001                              0.84 (0.81 to 0.88)   \<0.0001
   Fruit fibre per 5 g/day                     0.77 (0.73 to 0.82)                     \<0.0001                              0.81 (0.77 to 0.86)   \<0.0001
   Vegetable fibre per 5 g/day                 0.90 (0.82 to 0.99)                     0.035                                 1.03 (0.93 to 1.14)   0.634
   Potato fibre per g/day                      1.07 (1.05 to 1.10)                     \<0.0001                              1.04 (1.02 to 1.07)   0.002
   Test for heterogeneity by source of fibre   \<0.0001                                                                      \<0.0001              

\*Stratified by region and adjusted for age, socioeconomic status, smoking, alcohol, body mass index, height, current use of hormone therapy for menopause, total energy intake and type of meat consumed.

![Relative risk of diverticular disease by fifths of dietary fibre intake. Relative risks are stratified by region and adjusted for age, socioeconomic status, smoking, alcohol, body mass index, height, current use of hormone therapy for menopause, total energy intake, and type of meat consumed and are plotted against the mean remeasured dietary fibre intake in each fifth.](gutjnl-2013-304644f01){#GUTJNL2013304644F1}

The lower risk of diverticular disease for a higher intake of dietary fibre did not vary significantly between subgroups of women defined by their age, socioeconomic status, smoking, alcohol consumption, body mass index, height, use of hormone therapy for menopause or red meat consumption ([figure 2](#GUTJNL2013304644F2){ref-type="fig"}). There was no significant association between the consumption of meat and risk of diverticular disease (see online supplementary eTable 6). There was also no significant heterogeneity across the subgroups for intakes of cereal or vegetables ([figure 2](#GUTJNL2013304644F2){ref-type="fig"}) or potatoes (see online supplementary eFigure 1); fruit fibre was more strongly associated with the risk of diverticular disease among women with a body mass index less than 25 kg/m^2^ (RR per 5 g/day=0.70, 95% CI 0.64 to 0.77) compared with women with a body mass index of at least 25 kg/m^2^ (RR per 5 g/day=0.82, 95% CI 0.77 to 0.88, p heterogeneity=0.007, [figure 2](#GUTJNL2013304644F2){ref-type="fig"}). Results showed similar associations between potato fibre and diverticular disease in women with a low (RR per g/day 1.07, 95% CI 1.04 to 1.10) and a high intake of potato chips (RR=1.06, 0.96 to 1.17, p heterogeneity=0.9).

![Relative risk (95% CI) of diverticular disease per 5 g/day dietary fibre intake by chosen characteristics. Stratified by region and adjusted for age, socioeconomic status, smoking, alcohol, body mass index, height, current use of hormone therapy for menopause, total energy intake and type of meat consumed (where appropriate). Heterogeneity of trends in relative risk between different subgroups was assessed using a χ² test. Complicated diverticular disease was defined as diverticula with abscess, bleeding or perforation (ICD-10 code: K570, K572 or K578). Current comorbidity was defined using the Charlson index.](gutjnl-2013-304644f02){#GUTJNL2013304644F2}

In a sensitivity analysis that examined the association between dietary fibre and the risk of diverticular disease after excluding the first 3 years of follow-up (10 687 cases included in the analysis), each 5 g/day was associated with an RR for diverticular disease of 0.85 (95% CI 0.82 to 0.88, [figure 2](#GUTJNL2013304644F2){ref-type="fig"}). The inverse association with dietary fibre intake was highly significant for both complicated (RR=0.70 95% CI 0.58 to 0.84) and uncomplicated diverticular disease (RR=0.86 95% CI 0.84 to 0.89) with evidence for a stronger association for complicated disease (p heterogeneity=0.021). There was also evidence for an inverse association between dietary fibre and diverticular disease both in women who stayed in hospital overnight and in women who did not ('day case' admission), although the association was somewhat stronger in those with overnight stays (p heterogeneity=0.005). A higher intake of dietary fibre was also significantly related to a lower risk of diverticular disease in women with a current comorbidity and without a current comorbidity, with a slightly stronger association among women with a current comorbidity (p heterogeneity \<0.001, [figure 2](#GUTJNL2013304644F2){ref-type="fig"}). There was no evidence that the inverse association between dietary fibre and diverticular disease differed between women with or without a diagnosis of constipation (p heterogeneity=0.7).

In participants for whom diverticular disease was the first diagnosis or underlying cause of death (*n*=10 673 cases), the risk of diverticular disease for each 5 g/day higher intake was 15% lower (RR=0.85 95% CI 0.82 to 0.88). Since 2006, the NHS Bowel Screening Programme has invited some women in this cohort for faecal occult blood testing. So far, 496 women had diverticular disease diagnosed at colonoscopy and 1039 had a colonoscopy with no abnormality detected following a positive faecal occult blood test. Restricting the analysis to these women yielded an RR of 0.92 (95% CI 0.67 to 1.28) per 5 g/day dietary fibre. Only 39 (8%) of the 496 women had a prior hospital admission for diverticular disease.

Discussion {#s4}
==========

In this large cohort of middle-aged women, total intake of dietary fibre was similar to the UK national average for women older than 65 years (13.8 vs 12.5 g/day).[@R18] We found a statistically significant reduced risk of diverticular disease with increasing intake of dietary fibre. We also found differences in disease risk by source of the fibre, with significant reductions in risk only with intakes of fruit and cereal fibre. There was little variation in the findings between women from different socioeconomic groups or across other subgroups of women with the exception of fruit fibre by body mass index, although given the large number of tests conducted for this analysis, the role of chance cannot be excluded.

Results from prospective studies consistently show a lower incidence of diverticular disease with a higher intake of total dietary fibre.[@R2] [@R3] This contrasts with findings from a recent cross-sectional study[@R5] and from some case-control studies,[@R6] [@R7] but the results of such retrospective studies are difficult to interpret since patients may have changed their diet because of early symptoms of disease. In all our analyses, women who had changed their diet because of illness in the 5 years before completing the dietary questionnaire were excluded. Furthermore, various sensitivity analyses, including restricting analyses to women diagnosed with diverticular disease more than 3 years after completing the dietary questionnaire, also showed a reduced disease incidence with increasing intake of fibre, making it unlikely that the associations observed here are due to women with early symptoms changing their diet. We corrected for random errors by using remeasured values of fibre intake in our analyses, but we cannot correct for systematic errors in reporting, overall or between different sources of fibre.

Others have suggested that the source or type of dietary fibre may be relevant for diverticular disease.[@R2] [@R4] Our results showed significantly reduced risks of diverticular disease for fibre from cereals and fruits but not for fibre from vegetables. The association between diverticular disease and potato fibre has not been reported before, although our finding of increased risks with higher intakes are consistent with reports from the Health Professionals Follow-up Study in the USA that high intake of French fried potatoes was associated with an increased risk of diverticular disease.[@R2]

The mechanism through which a lower intake of dietary fibre may increase the risk of diverticular disease is hypothesised to be that reduced faecal bulk increases stool transit time;[@R19] this in turn results in more water being absorbed from the colon and the subsequent formation of harder, smaller stools that may cause straining or constipation. The increased work required to pass these stools may increase the localised intraluminal pressure within segments of the bowel, which is thought to cause herniation (diverticula) of the intestinal wall.[@R23] There is some evidence from small short-term intervention studies feeding isolated sources of dietary fibre to suggest that stool weight and transit time are affected differentially by food sources such as wheat bran and vegetables.^19--22^ However, it is not clear whether the differences observed in these trials can explain our findings of a stronger association of dietary fibre from cereal and fruit sources. An alternative hypothesis is that dietary fibre alters the bacteria in the gut, which might be an important precursor in developing some of the physiological changes associated with diverticular disease.[@R26] [@R27]

Data on diverticular disease incidence in the Million Women Study were collected by linkage to hospital records and, if women with lower intakes of dietary fibre were especially likely to develop symptoms such as constipation and be admitted to hospital for their investigation, this could produce a spurious association between dietary fibre intake and diverticular disease. Nevertheless, we found no evidence that the association between dietary fibre and diverticular disease differed between women who received a diagnosis of constipation and those who did not. The study was sufficiently large to examine associations of dietary fibre intake with risk of both uncomplicated (ie, diverticulosis or diverticulitis) and complicated (ie, diverticular disease with abscess, perforation or fistula) disease. Although our results showed a stronger association with complicated than uncomplicated disease, we have no direct data on the validity of the hospital diagnoses, and whether they are sufficiently reliable to distinguish between uncomplicated and complicated disease.[@R28] While it is standard practice in the UK to perform imaging (eg, contrast enema) or endoscopy (eg, colonoscopy) to confirm the diagnosis of diverticular disease, we cannot rule out the possibility that a small proportion of women had other disorders, such as IBD.[@R29] We also examined the association between dietary fibre and diverticular disease in 496 women with diverticular disease diagnosed at colonoscopy following a positive faecal occult blood test as part of the NHS Bowel Screening Programme (only 8% of these women had a prior hospital admission for diverticular disease). Findings in this small group of women were consistent with the entire cohort but the CIs were wide.

In summary, the evidence from this large prospective study suggests that high intakes of dietary fibre are associated with a reduced risk of diverticular disease, and that this association varies by the source of the fibre.
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======================

###### Web supplement

**Correction notice:** Open Access license has been updated since published Online First.

We thank all the women who participated in the Million Women Study, collaborators from the NHS Breast Screening Centres, members of the study co-ordinating centre and the study steering committee (listed below).

**Collaborators:** Members of the Million Women Study Steering Committee are: Simon Abbott, Miranda Armstrong, Vicky Benson, Judith Black, Anna Brown, Diana Bull, Kathy Callaghan, Dexter Canoy, Andrew Chadwick, James Chivenga, Barbara Crossley, Dave Ewart, Sarah Ewart, Lee Fletcher, Sarah Floud, Toral Gathani, Laura Gerrard, Adrian Goodill, Lynden Guiver, Sau Wan Kan, Oksana Kirichek, Carol Keene, Mary Kroll, Nicky Langston, Isobel Lingard, Pauline Lowe, Maria Jose Luque, Kath Moser, Lynn Pank, Kirstin Pirie, Emma Sherman, Evie Sherry-Starmer, Julie Schmidt, Moya Simmonds, Helena Strange, Sian Sweetland, Alison Timadjer, Sarah Tipper, Ruth Travis, Lyndsey Trickett, Lucy Wright, Owen Yang and Heather Young.

**Contributors:** FLC conceived the study, specified the analyses and wrote the manuscript. AB performed the analyses and edited drafts of the manuscript. BJC and PNA contributed to the statistical analyses and edited drafts of the manuscript, JG, GKR and TJK specified the analyses and edited drafts of the manuscript, VB conceived the study, specified analyses and edited drafts of the manuscript. All authors had full access to all of the data (including statistical reports and tables) in the study and can take responsibility for the integrity of the data and the accuracy of the data analysis. FLC and VB are guarantors.

**Funding:** This research was supported by the UK Medical Research Council (grant number: G0700474) and Cancer Research UK (grant number: C570/A11692).

**Competing interests:** All authors have completed the ICMJE uniform disclosure form at <http://www.icmje.org/coi_disclosure.pdf> (available on request from the corresponding author) and declare: no support from any organisation for the submitted work; and no financial relationships with any organisations that might have an interest in the submitted work in the previous 3 years.

**Ethics approval:** The Million Women Study has been approved by the Oxford and Anglia Multi-Centre Research Ethics Committee, and all study participants gave written informed consent to be included. The Information Centre for Health and Social Care in England and the Information and Statistics Division in Scotland gave approval for access and linkage to hospital records.

**Provenance and peer review:** Not commissioned; externally peer reviewed.

**Data sharing statement:** All information provided is stored in accordance with the Data Protection Act (Office of Data Protection Registrar registration No K3039784). Only the study team has access to computerised data via passwords (see the Million Women Study protocol at <http://www.millionwomenstudy.org>).
